The purpose of this paper is to provide a taxonomy of abstraction techniques drawn from these fields. This taxonomy provides a framework for comparing and contrasting various abstraction techniques.
CONCEPT OF MODEL ABSTRACTION
We begin by describing our concept of model abstraction. Figure  1 illustrates the modeling and simulation process. There exists some real world system (either actual or hypothesized), of which we want to create a model to use to answer some question(s), such as how a real-world system would respond to particular stimuli. Figure  1 , involves two steps. The first step is development. of a conceptual model, a way of "thinking about" and representing the real world system. A crucial design decision is determination of what factors influence system behavior, the system behaviors to be incorporated into the model, and the representation of those behaviors. This determination is based on what questions the model will be used to answeq the computational and development resources available to build, validate, and use the model; and the data available which describes the real-world system and its interfaces.
We refer to this determination as abstraction, since the conceptual model is a simpler representation of the more complex real-world system. Zeigler (1984) provides a more effective approach using the concept of multifaceted modeling. A multifaceted model is a set of related conceptual models for a real-world system, emphasizing different aspects of the system required to address different questions about the real-world system. Just as abstractions are a mapping from a real-world system to a conceptual model, they can map one conceptual model to another conceptual model in a multifaced ed model.
The abstraction techniques discussed in this paper focus on mappings among conceptual models, although the principles can also be applied to development of conceptual models from realworld systems.
We define abstraction techniques as: techniques that derive simpler conceptual models while maintaining the validity qf the simulation results with respect to the Customers enter the store, spend some time shopping, then get into the checkout line, wait (if necessary) until they reach the front of the line, then check out and exit the store.
The model input set consists of the time and identity of the customer when a customer enters the store. A shopping time duration is assigned to each entering customer from a probability distribution function.
At the end of the shopping time duration, if the checkout line is empty (i.e., the checker is not busy), then a checkout duration time is assigned from a probability distribution function.
At the end of the checkout duration time, the customer exits the store. If the checkout line is not empty, then the customer is inserted into a first in, first out queue. When the customer reaches the front of the queue, a checkout duration time is assigned from a probability distribution fimctio~at the end of the checkout duration time, the customer exits the store.
This simulation model could be used to determine the average amount of time a customer is in the store, or the average amount of time that a customer waited in line to check out. Suppose, however, that the simulation requirement is to determine the average amount of time that the checker was busy, and the average length of time the checker must work without a break. There are certain aspects of the model that are not relevant to the problem at hand. We need not be concerned with speciilc customers; in fact, we need not represent the individual customers in line. We abstract the model by fwst eliminating the identity of individual customers. Then when a customer's shopping time is finished, the checkout time is immediately derived and added to a model variable which expresses the amount of time until the checker is no longer busy. The times when the checker's state (Busy or Idle) changes are the only required model outputs. The queue, and the order of customers in the queue, is no longer relevant, and can be ignored. If the distinction between S3 and S4 is irrelevant to S5 (meaning Ihat the simulation results are only dependent on whether the unit arrives at the destination location by a certain time), then the model can be abstracted to eliminate the decision logic to determine the route of march. Since the number of bits used to represent the values in the computer is larger in double precision representation, converting the representation to single precision reduces the number of potential system states, which is abstraction by state aggregation.
An integer state encompasses all double precision states that round to the integer value, e.g. the state i = 1 is an aggregation of the states whose double precision representation of the value of i = [0.5, 1.5).
Temporal Aggregation
The 
Entity Aggregation
Abstraction by entity aggregation refers to the use of a "higher level" entity to represent a collection of "lower level" entities. This abstraction is particularly useful in models whose entities have a natural hierarchical strocture.
Entity aggregation is often accompanied by other aggregation as well.
The appropriate time cycle for an entity representing an entire army is not the same as the appropriate time cycle for an individual tank. We note two different criteria by which entities are typically aggregated: structure and function.
By Function
One approach is to aggregate entities which perform a common or similar function.
Comparison with Other Taxonomies
Fishwick (19$8) describes a taxonomy of abstraction techniques, which covers a broader scope. He includes items such as cerebral abstractions, which is beyond our Spectilc fc)cus on simulation models. However, his taxonomy does not address specitlc techniques; rather, his taxonomy is oriented towards the application of the abstraction (e.g., sensory presentation).
Most of the techniques described in this paper would most likely fit his broad deftition of partial systems morphism.
FUTURE WORK
The taxonomy of the preceding section provides a framework for comparing abstraction approaches from various scmces.
It provides an initial step towards 
